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system. According to Fischel (2000) , "there are more than 25,000 local jurisdictions in the US that have the power to adopt zoning laws, and their authority to regulate land is derived from the legislatures and constitutions of 50 states, not from the federal government" (p. 403). Talen (2012) notes that "…codes are the basis for public decisionmaking to the built environment" (p. 1). Both urban and rural areas use zoning to regulate land use, and while it is used less often in rural areas, rural areas deal with complex issues, such as mining, that can be regulated under a zoning ordinance (Daniels & Daniels, 2003) . Due to the ubiquity of zoning and its power to determine land uses within a local government jurisdiction, in this article I analyze the extent to which zoning codes comprehensively address local food systems. The following sections of the article review the literature focused narrowly on the relationship between local food systems and zoning, articulate the methods used to select and analyze zoning codes, and, finally, discuss the results of this analysis and their implications.
An Explanation of Zoning
The zoning code is a policy tool used by most communities across the U.S. to regulate private land and has been used by local governments for over 100 years (Hoch, Dalton, & So, 2000) . Its original purpose was to separate land uses and to protect single-family residential areas. The zoning code and its accompanying zoning map defines land uses, density of buildings and land parcels, and the dimensions of the building envelope on a land parcel. The act of amending a zoning ordinance allows for some flexibility in an otherwise rigid policy tool (Hoch, Dalton, & So, 2000) . The ease with which amendments can be made depends on a particular community, but it is much easier to add or delete land uses than to rewrite an entire zoning ordinance (Hoch, Dalton, & So, 2000; Kelly & Becker, 2000) . The ease with which minor amendments can be made may imply that the code can be more easily influenced by those who are familiar with it, such as developers, in contrast to the average resident.
A zoning map accompanies the zoning code. The zoning map divides the community into different zoning districts and the text specifies uses that are allowed within those districts, such as residential, commercial, industrial, and agricultural (Hoch, Dalton, & So, 2000; Kelly & Becker, 2000) . Each zoning district specifies uses that are allowedby-right (permitted uses) and those that require special consideration (conditional uses or special exceptions). In a large-lot, single-family residential district, for example, permitted uses might include single-family homes, home-based businesses, and police and fire stations, while conditional uses might include community gardens, daycare centers, schools, churches and other religious institutions. If a particular use is not listed within a district as either permitted or conditional, it is considered prohibited (Daniels, Keller, & Lapping, 1995) . That means that in a commercial district, for example, if restaurants are neither permitted nor conditional uses, restaurants are presumed prohibited in that district. It is possible to rezone parcels from one district to another; however, the desired use must be listed in that district. Local governments have the discretionary authority to rezone properties and determine the uses allowed in various districts. That the zoning ordinance is inflexible in terms of listing or not of particular uses, including local food system uses, can create a significant barrier for change in a community.
Zoning and the Food System
Zoning is a key policy tool that can set the pattern of development and encourage or prohibit land uses. Several studies examine zoning ordinances in the U.S. to understand the extent to which zoning addresses areas of concern. This includes topics such as smart growth, sustainability, and mixed uses (Hirt, 2007 (Hirt, , 2013 Jepson & Haines, 2014; Talen & Knapp, 2003) . A few studies consider local food systems as part of one of these larger topics.
Jepson and Haines (2014) included food production as one component of their study of sustainable communities, finding few examples of food production in their sample. Two other studies used an empirical analysis of municipal codes to examine the local food system. Butler (2012) conducted a study of 22 municipal animal control and/or zoning ordinances to see how they address livestock in urban areas. For the zoning ordinances specifically, Butler examined zoning districts, lot sizes, setbacks, and other aspects of regulating animals. He found ordinances that allowed livestock in only agricultural districts and ordinances that allowed livestock in residential districts, suggesting that communities vary widely in their approach to regulate agriculture. Meenar, Morales, and Bonarek (2017) reviewed zoning ordinances and other documents in 80 municipalities across the U.S., focusing on urban agriculture for gardens and livestock. They found many examples of urban agriculture being allowed in zoning ordinances; 77 out of 80 municipalities allowed or did not expressly forbid livestock, while only 17 municipalities regulated built structures for urban agriculture.
Zoning is sometimes criticized for creating barriers to urban agriculture in terms of both vegetable and animal production, encouraging unhealthful food options, and harming farmland protection in rural areas and on the urban fringe (Caton-Campbell, 2004; Daniels & Payne-Riley, 2017; Horst, McClintock, & Hoey, 2017; Raja, Born, & Russell, 2008; Schindler, 2014; Soma & Wakefield, 2011; Zapp, 2016) . In urban areas, small grocery stores and urban agriculture can be inhibited by zoning, including prohibitions on the sale of fruit and vegetables in outdoor stands or markets, gardening or farming in residential districts, and limitations on the type and number of farm animals (Caton-Campbell, 2004; Desjardins, Lubczynski, & Xuereb, 2011; Feldstein, 2013; Horst et al., 2017; Raja et al., 2008; Schindler, 2014) .
One strategy to deal with regulatory barriers is to remove them by amending the zoning ordinance (Caton-Campbell, 2004) . Robbins (2016) recommends using the zoning ordinance to expand urban agriculture in residential and commercial districts. Horst et al. (2017) provides several examples of cities that have amended zoning ordinances to allow the keeping of bees, poultry, and goats; cultivation of crops, including fruit and nut trees; urban farm incubators; and local food-based retail, including public markets and street vending. Another strategy is to discourage uses such as fastfood and chain restaurants (Morales & Kettles, 2009; Mukherji & Morales, 2010; Raja et al., 2008; Robbins, 2016) . For example, Concord, Massachusetts, expressly prohibits fast-food restaurants in its zoning ordinance (Raja et al., 2008) .
Many researchers have used a case-study approach to examine how particular cities have incorporated local food system goals and policies into existing planning and policy frameworks (Masson-Minock & Stockmann, 2010; McClintock, Wooten, & Brown, 2012; Raja et al., 2014) . After many workshops and discussions, the Flint, Michigan, zoning ordinance was amended to allow hoop houses and keeping of chickens (MassonMinock & Stockmann, 2010) . The Buffalo, New York, draft ordinance added urban agriculture activities in many districts and addressed structures like apiaries, chicken coops, greenhouses, farm stands, and market gardens (Raja et al., 2014) . Finally, the Oakland, California, interim zoning ordinance allowed urban agriculture in all zoning districts within the city as a conditional use. It also amended the ordinance to allow indoor food production, such as hydroponics, in industrial districts (McClintock, Wooten, & Brown, 2012) .
The literature on food systems and zoning is largely focused on urban agriculture and its many uses. There are no comprehensive studies that analyze developing local food systems through zoning solutions (Martinez et al., 2010; Russell, 2011) . In this article, I attempted to analyze local food systems by specifically studying zoning ordinances in metropolitan and nonmetropolitan areas. My specific question was: To what extent do zoning ordinances address local food systems in rural and urban areas? I examined zoning ordinances that affect all aspects of the local food system, including food production, processing, aggregation and distribution, retail, and waste (Center for Ecoliteracy, 2012; Harvard Law School Food Law and Policy Clinic, 2012) . In addition, using descriptive analysis, I took a deeper look at zoning codes from two communities that have had extensive support for local food systems as a way to provide further insight into the specifics of zoning codes.
Research Approach and Data
My approach to this research had four phases. In the first phase, I selected a set of zoning ordinances to audit. In the second phase, I created an audit tool and used it to score each zoning ordinance. In the third phase, I used descriptive and statistical analyses to measure the extent of local food systems items within zoning ordinances. In the fourth and final phase, I conducted a review of two cases using description to illuminate each one.
Phase I. Community Selection
Wisconsin is on Rodale's top ten list of most locavore-friendly states (Zerbe, 2012) . As early as 2000, the city of Madison, for example, had created an advisory committee on community gardens, which in turn developed an action plan (City of Madison Advisory Committee on Community Gardens, 1999). Wisconsin communities also operate under the same state laws pertaining to planning and zoning. For these reasons, and due to my familiarity with Wisconsin, I chose to select communities from Wisconsin.
I gathered data for all counties in Wisconsin from the U.S. Department of Agriculture (2012). I created an index to show the presence of local food systems based on ten variables. Three variables represented agricultural production: direct sales to consumers ($), farm type (# of familyowned), and farm size (# of farms of 1 to 49 acres [0.4 to 20 hectares]). Four variables focused on small processing establishments with one to nine employees: animal, grain and/or oilseed, dairy, and fruits and/or vegetables. Three variables represented other local food businesses with one to nine employees: bakeries, beverages, and other. The other category includes coffee and tea manufacturing and perishable prepared food manufacturing, among other items. I decided on these tiny firms with the rationale that they primarily process and sell their products locally rather than export it (Deller & Stickel, 2014) . The results of this analysis are shown in Figure 1 . The map on the right shows the index without normalizing the data by population, and the map on the left shows the index normalized by population. Normalizing allows for consideration of nonmetropolitan areas. The figure shows the counties with low (lighter) to high (darker) scores. A high score means that for the 10 variables, there is evidence of a local food system.
Rather than randomly select communities, I chose to select a cross-section of communities from metropolitan and nonmetropolitan areas, and those with high and low levels of local food systems. For metropolitan counties, I chose Dane County, which had the highest local food index score, and it is in the Metro-High group. Local food sales in 2014 totaled US$2.9 million (University of Wisconsin Extension, 2014). Milwaukee County had half the score of Dane County and is in the Metro-Low group. This county has local food sales totaling US$106,000 (U.S. Department of Agriculture, 2012). These two counties contain the two largest cities in Wisconsin.
The cluster of counties including Vernon, Crawford, and Richland had some of the highest normalized scores for nonmetropolitan counties (Non-Metro High group). This area has a high number of community-supported agriculture farms and is home to Organic Valley and a local food cooperative grocery store. In 2012, local food sales accounted for US$2.7 million in Vernon County, US$1.3 million in Crawford County, and US$729,000 in Richland County (University of Wisconsin [UW] Extension, 2014). Adams and Juneau are two adjacent counties with some of the lowest scores of the nonmetropolitan counties (Non-Metro Low group). Local food sales amounted to US$178,000 in Adams County and US$195,000 in Juneau County (UW Extension, 2014).
I searched for a zoning ordinance for all the local governments within each county-towns, villages, cities, and the county. I used the Municode legislative service when possible and otherwise went directly to the community. Only those ordinances that were available through the internet were included in the sample. In the seven selected counties, there are 211 local governments, of which 80 (largely town governments) do not have zoning (see Table 1 ). I scored 104 local ordinances, or just under 50% of the local governments.
Phase II. Creating the Audit Tool and Scoring Communities
Freedgood, Pierce-Quiñonez, and Meter (2011) provide an excellent overview of existing assessment tools. However, existing assessment tools do not focus on zoning ordinances, but on other aspects of the food system, including determining foodsheds, analyzing food security, asset mapping with stakeholders, mapping food deserts, and identifying underutilized agricultural land. Evaluation tools have also been developed and used to examine local food systems within comprehensive plans (Evans-Cowley, 2011 ). An internet search did not find a food assessment tool focused specifically on zoning ordinances.
Given the lack of a tool for my specific purpose, I created an audit tool (see Table 2 ). I examined the Harvard local food policy report (2012) and Center for Ecoliteracy food system diagrams (2012). The Harvard model (2012) was designed in part to lend itself to analyzing land use policy and includes five food system elements: production, processing, aggregation and distribution, retail, and waste. It includes each of these elements and the types of items one might find in a zoning ordinance. I chose items from the literature that had a The audit and scoring occurred in the following way: Search for agricultural districts, if present note how many districts are included. If found, search for particular uses that are both permitted and conditional, such as farm stands within each agricultural district. If found, that use would receive a score of 1 to indicate presence. All uses in that district were added for an actual score. For example, Madison has two agriculture districts. With four possible uses, the potential score was four uses multiplied by the number of districts. In Madison's case, the potential score was 8. To normalize the scores across zoning ordinances, I divided the actual score by the potential score. In Madison's case, the actual score was 2, the potential score was 8, and the normalized score was 0.25. Thus, for each type of district within the production element, the maximum score was a 1. This process was followed for each type of district (agriculture, residential, mixed use, commercial, and industrial). Table 2 shows each food system element, along with the types of districts that were searched for, the type of uses within each district that were searched for, and the maximum score possible for that element. When each element is added together, the maximum score possible is 16. In terms of the maximum score, production has the highest weight because five districts are 
Phase III. Statistical Analysis
I tested whether the mean scores were statistically different between metro and nonmetro ordinances, and between High-and Low-Food ordinances (see Table 1 ). The hypothesis is that the score from metro ordinances and high-local food ordinances will be significantly different from nonmetro and low-local food scores. SPSS Statistics for Windows version 24.0 was used for the analysis. The independent samples t-test was used to test for statistical significance. This uses the Satterthwaite approximation "to test the difference between means when the data violate the assumption of homogeneity of variance required of other tests" (Vogt, 1999, p. 307) such as the student t-tests.
Phase IV. Case Studies
I selected two communities, the city of Madison and the village of Gays Mills, because of their high scores and metro and nonmetro locations to unpack the contents of these zoning ordinances.
Madison is the central city of a metropolitan county, while Gays Mills is located in a rural, nonmetropolitan community. The zoning codes and comprehensive plans from both places were the key documents examined for this part of the research, and a descriptive analysis is the result.
Results

How Common Are Food System Elements in Zoning Ordinances?
This section starts with a broad overview of the results and then examines the details of the food system elements (e.g., production, processing, etc.). All but three communities included something in their zoning ordinance related to local food systems. For brevity's sake, Table 3 displays the top ten scores by community. Madison's score is twice that of the next scoring community. Dane County and two cities near Madison are also ranked in the top ten. Four of the top-ten scoring communities are in the Non-Metro High group. Table 4 displays the means for the total score and for each of the food county groups by each food system element. The mean scores are far less than the maximum potential score, indicating that these zoning ordinances did not contain many local food land uses. Among the four groups, the MetroHigh group has the highest means, while the Metro-Low group has the lowest means.
Production: Given the emphasis in the literature about urban agriculture and the inclusion of rural or nonmetro areas to capture farmland preservation zoning, I expected that land uses associated with production would be the most prevalent, and indeed 85% of the ordinances had at least one zoning item related to agriculture or food production. Dane County had the highest score of 3.27 and the mean normalized score was 1.13 out of a potential score of 5. Table 5 shows the percent of ordinances that had a particular use present in each district. Urban agriculture shows up in many different districts. There is not a single use that was allowed in more than half of the ordinances. Some uses are rarely allowed, such as community gardens, which are only allowed in 1% of residential districts.
Processing: Ninety percent of the ordinances had at least one of the seven possible uses present. The mean score was 0.32 out of a possible 2. Half of the top ten scorers were villages or cities located in the Metro Low group. One community from the Non-Metro High group was in the top ten and had the highest score with 0.71. Adams County, part of the Non-Metro Low group, was in the top ten for this category. Many land use items were present in industrial districts. Small food manufacturing, other beverages, and other were permitted in industrial districts in about one-third of the ordinances. Breweries had low presence in both commercial (1%) and industrial districts (9%). Commercial kitchens and shared-use kitchens were not present in any of the ordinances, and wineries were not present in commercial districts.
Aggregation and distribution:
Fewer than twothirds of the ordinances (62%) included any land uses pertaining to aggregation and distribution. The mean was 0.24. A score of 2 was possible for this element, and the highest score was the city of Monona with a 1. This city is adjacent to and somewhat surrounded by the city of Madison. The villages in the Non-Metro High group hold the next two scores and another three ordinances in the top ten are from the Non-Metro Low group. Only two potential land use items were included in the audit tool for this category within commercial and industrial districts: marketing cooperatives and food distribution centers. Food distribution centers in these two districts were allowed in 6% and 14%, respectively. Marketing cooperatives were allowed in one ordinance in an industrial district.
Retail: Uses in this element were evident in 84% of the ordinances. The average score for all communities was 0.34 out of 4 possible points. Madison had the highest score with 3.26. Half of the 10 communities were in the Metro-Low group. One community was from the Non-Metro-High group and one was from the Non-Metro Low group. Commercial districts had the highest presence for 
Does Type of Community Matter?
In addition to analyzing the 104 ordinances, I hypothesized that there would be differences between metropolitan and nonmetropolitan ordinances and between high-local food and low-local food ordinances. Table 6 is the result of a t-test comparing the scores between metropolitan and nonmetropolitan communities. The results show a statistically significant mean difference in the food score between community types. Metropolitan zoning codes demonstrate higher average levels of local food scores in comparison to nonmetropolitan zoning codes, suggesting that metropolitan communities integrate local food-related uses more frequently into their zoning codes. Table 7 is the result of the t-test comparing the metro and nonmetro high groups with the metro and nonmetro low groups. The table shows a statistically significant mean difference in the food score between local food types. High-local food zoning codes demonstrate higher average levels of food scores in comparison to low-local food zoning codes. The results suggest that communities with local food businesses and agricultural production have also integrated local food system land uses into zoning codes.
In reporting the means of the groups, I noted that the overall mean for the Non-Metro Low group was higher than for the Non-Metro High group. I ran a similar analysis to test for statistical significance, but the results were not statistically significant at the .05 level.
Two Cases of Local Food Systems Zoning
This final section provides a deeper look inside two zoning ordinances that scored high using the audit tool. The city of Madison's code had the top score The reason that Madison received a high score in the audit is that local food systems are extensive within the zoning ordinance. There are 19 uses identified in the ordinance (see Table 8 ). The city has five categories of districts including residential (15), mixed use and commercial (6), downtown and urban (5), employment (6), and special (5), which includes agriculture, urban agriculture, airport, conservancy, and parks and recreation. All 37 districts include at least some local food uses. In terms of the five local food system elements, Madison is explicitly missing only oneaggregation and distribution, although wholesale uses are permitted in some districts. Madison is the only local government in this sample to have an urban agriculture zoning district.
Community and market gardens and keeping of chickens are present in all 37 districts. An unusual use permitted in all but the downtown and urban districts is the mobile grocery store. The definition indicates that stores can be operated only by nonprofit entities from a vehicle where there is another principal use. Mobile grocery units are recognized as a way to create access to healthy and affordable food in areas considered food deserts (EcoDistricts, n.d.).
Madison's zoning ordinance states that one of its many intents and purposes is "to preserve productive agricultural land and provide opportunities for local food production" (City of Madison, Common Council, 2013, p. 10 Gays Mills, unlike Madison, does not include a specific purpose statement in its zoning ordinance focused on agriculture or local food. This small community, however, scored well in comparison to many other local governments' zoning ordinances. The village's plan recognizes the development of local food systems as a goal and outlines four objectives, including developing community gardens, continuing the farmers market, developing a kitchen incubator, and focusing economic development efforts on food and agriculture, specifically local foods (Mississippi River Regional Planning Commission, 2010, p. 108). Gays Mills has made a purposeful effort through its zoning ordinance to support local food systems, primarily through production and processing (see Table 9 ). Both of its agricultural districts must "serve on-site residents and/or produce food to be sold directly from the grower to the consumer, such as at a farmer's market" (Village of Gays Mills, n.d., p. 20). The code focuses specifically on "small-scale," whether it is agriculture or processing. For example, the brewery use is permitted if it is under 25,000 square feet (2,323 square meters) and a conditional use if it is larger than that size. It has eight districts: residential (2), business (1), agriculture (2), industrial (1), and conservancy (2).
Discussion
Presence of Local Food Land Uses in Zoning Ordinances
As Duerksen (2008) noted, "Ask any local elected official what their most powerful and effective tool is to shape and protect their community and most will say, 'our zoning code '" (p. 30) . This analysis of 104 ordinances found some indication of local food reflected in zoning ordinances; however, it is far from common. The findings from this analysis suggest that food system elements (e.g., food production and processing) and their associated land uses (e.g., community gardens and small food manufacturing) are uncommon in zoning ordinances. Planners know that land uses absent from a zoning code make that use prohibited, whether it is a community garden or a slaughterhouse (Daniels et al., 1995) and that land use legislation (i.e., amendments or rewrites) is a potentially powerful tool for change (Feldstein, 2013) . As I discussed previously in explaining zoning, it is reasonably straightforward to amend a zoning ordinance. The ease with which amendments can occur can be considered a strength-by adding new land uses-or a weakness-by deleting land uses. It implies that local food land uses can be added to various districts by going through a normal local political process. Ordinances can include many more local food land uses than are reflected in this analysis.
While an absence of local food land uses exists, the code analysis and case studies demonstrate that local food land uses can and do occur in zoning ordinances. Local food land uses are embedded across the range of districts (agricultural, residential, commercial, and industrial) and across the spectrum of local food elements (production, processing, etc.) . Surprisingly, the most prevalent food system land uses were in the processing element. Ninety percent of the ordinances allowed some land uses associated with food processing. It is perhaps not surprising that cities and villages included food processing in their industrial districts, but many counties and towns also included food processing.
Also surprising was the lower percent of ordinances with food production in comparison with food processing (85% versus 90%, respectively). As noted in the results section, less than half of the ordinances contained land uses such as urban agriculture, community gardens, or farm stands.
This finding follows Jepson and Haines (2014) , who found infrequent inclusion of land use items that encouraged local food production. However, Meenar et al. (2017) found that all but three of the 80 municipalities they examined allowed animal husbandry in some form; it is unclear how many of those 80 included animal husbandry in the zoning ordinance per se. Acknowledging that there are other ways in local policy and law to accomplish a more robust local food system is important. Nevertheless, zoning ordinances are the primary local tool to regulate the uses of land. Restaurants were present in less than half of the ordinances in residential, mixed use, and commercial districts. They were present in commercial districts in 41% of the ordinances. With a more careful look at the data, cities and villages tend to allow this use, while it is absent in towns. This absence in towns is not surprising, given these local governments tend to be the most rural entities in this sample. Five ordinances permitted restaurants in residential districts, which may indicate the recognition of older residential neighborhoods or a move toward a mixed-use district. Another surprise was the presence of small food manufacturing in over one-third of the ordinances. One example is a farmstead food processing facility in the town of Coon. Finally, only one-third of the ordinances included land uses related to the aggregation and distribution element. While food hubs and other aggregation uses are recognized as a way to relieve a barrier that producers have to market, store, and transport local food, I found few mechanisms in these zoning ordinances to relieve that barrier (Day-Farnsworth, McCown, Miller & Pfeiffer, 2009; GRACE Communications Foundations, 2017) .
The results indicate that particular land use items are more acceptable in some zoning districts than others. For instance, community gardens are a land use item that could be located in many districts (residential, commercial, mixed, or industrial), but I found they were rarely allowed in the ordinances I reviewed. Given zoning's history and roots to separate different land uses, particularly to protect single-family residences (Hoch et al., 2000) , it should not be surprising that the findings illustrate the continued separation of uses. According to Hirt (2013) , for at least two decades, planners and others have been promoting mixed uses (building and districts). However, this sample of zoning ordinances does not indicate that a mixed-use district is or can provide a relief valve for a range of land use items that one may not find in other districts.
Presence of Local Food Land Uses among Communities
For communities in this sample that were designated "high-local" food, their resulting statistically significant higher scores indicates that there is a relationship between the presence of small food businesses and agricultural production on small farms as measured by the U.S. Census of Agriculture and the U.S. Census and local food land uses included in zoning codes. This relationship may not be linear, but it bears further analysis. The method by which I identified a sample of communities also needs more refinement and further analysis, especially at a broader regional or national scale.
In addition, community plans, food policy councils, and other local food advocacy may provide indicators that local food land uses are becoming integrated into the community's zoning ordinance. Madison's recognition of local food systems in the ordinance indicates that over some period of time local food system elements can become integrated into the fabric of the city. However, this analysis only examined a snapshot and did not look at how that process unfolded. An important aspect of Madison's ordinance is the statement within its purpose to recognize local food production. However, Madison's ordinance goes far beyond food production, covering a range of uses and four of the five food system elements. All districts have some local food uses. Thus, in a spatial sense, local food systems can take root citywide.
Gays Mills represented a high scoring nonmetropolitan village that has used its zoning ordinance to recognize local food systems as it further develops and changes. For a community of 525 people, it is noteworthy that the ordinance explicitly discusses small-scale agriculture in an era of increasingly large-scale industrial agriculture and the sale of food from producer to consumer. While many of the local food elements (processing, aggregation, and retail) are urban-oriented, the villages in the nonmetropolitan group scored high in these areas, including Gays Mills.
Summary and Conclusion
I examined many zoning ordinances from a selected set of communities. This study used a group of three nonmetropolitan counties in southwest Wisconsin that had a high-level focus on local food systems, two nonmetropolitan counties in the more central part of the state with a low-level focus, and two metropolitan counties-one with a high-level and one with a low-level focus. Overall, most communities included at least some local food land uses in their zoning ordinance.
The findings demonstrate that many zoning ordinances do not integrate land uses associated with local foods, and this absence indicates that zoning may remain a barrier to local food systems. Advocates of local food systems need to work with local staff to modify zoning codes to reflect the types of local food land uses that are wanted (Raja et al., 2014) . In addition, local food advocates need to educate themselves about how zoning works in their communities. If zoning is a barrier to local food systems, local food land uses must become integrated into the zoning ordinance. While local context and politics always will play a key role and will influence how, when, and what kinds of change can occur within a zoning ordinance, many ordinances change incrementally, and it is the cumulative impact of those changes that may matter.
In one of her conclusions, Caton-Campbell (2004) suggests that planners can play a role in revising "local… regulations to promote the local food system" (p. 349). She suggests that local planning staff can act to integrate local food systems into the zoning code. A first step is for a community to review its ordinance to make sure desired uses are in it. If not, amending an ordinance is a necessary step to allow a use in a community. When a new use is placed in an ordinance, there is a choice to make it a permitted or conditional use. Conditional uses often have greater regulatory hurdles associated with them (e.g., an application process, a fee, standards, etc.). Another step to consider is whether it is possible to make conditional uses into permitted uses by directly outlining standards for that use in the zoning ordinance. These steps will go a long way toward allowing local foods.
While more work needs to be done to understand the connection between the local food system and zoning ordinances, this study shows that zoning ordinances can contain many land uses that would make many aspects of the food system more likely at the local level. Additional refinement and expansion is necessary on the audit tool, including two or more coders reading through the ordinances. It represents one way to assess the presence of local food systems in a zoning ordinance, which could be used as a self-assessment tool or for further cross-sectional analysis. With the ubiquity of zoning ordinances in use in local governments of the U.S., it is likely that amending ordinances to include aspects of the local food system would decrease a local policy barrier and increase the likelihood of a more robust local food system. However, it is incumbent on local food system advocates to understand the role of zoning within their community and how the process works in order to influence local food system land uses.
